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ELECTROSTATIC CHARGING SYSTEM FOR 
ELECTROPHOTOGRAPHIC COPYING MACHINE 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to an electrostatic 

charging system for electrophotographic copying ma 
chine, and particularly to a system in which accuracy of 
detection is elevated in respect to the current ?owing 
through a photoreceptor by means of corona discharge. 

2. Description of the Prior Art 
In general, an electrophotographic copying machine 

is provided with a plurality of corona discharging de 
vices effecting suitably charge, transfer, separation, 
discharge and the like relating to copying steps in the 
vicinity of the surface of the photoreceptor such as 
photoreceptor drum or the like. 

In such corona discharging devices, the most impor 
tant parameter is so-called photoreceptorcurrent ilow 
ing through the photoreceptor by means of corona 
discharge. It is a very important requirement for obtain 
ing a copy image of good quality that such photorecep 
tor current is exactly measured to adjust or control, for 
example, discharge output. 
However, in conventional electrostatic charging sys 

tems for electrophotographic copying machine, accu 
rate photoreceptor current could not be detected, be 
cause it is affected by leakage current being generated in 
a power supply circuit for the corona discharging unit, 
particularly in the case where output of the power sup 
ply circuit is a.c. output. More speci?cally, in such a 
system, leakage current is generated through stray ca 
pacitance between a ground frame and a high voltage 
cord for transmitting such a.c. output as mentioned 
above to the corona discharging device, or through 
internal capacitance of a high voltage power trans 
former (hereinafter referred to simply as “transformer”) 
itself for the power supply circuit, and further the leak 
age current thus generated joins with the above-men 
tioned photoreceptor current, whereby the accurate 
detection of the photoreceptor current has been pre 
vented. The leakage current produced from the high 
voltage cord can be suppressed by such a manner that 
the high voltage cordis either shortened or removed by 
directly connecting the transformer with the corona 
discharging device. However, a countermeasure could 
not be taken against the leakage current being generated 
from the transformer itself. 

» SUMMARY OF THE INVENTION 

The present invention has been made in view of the 
above and other disadvantages of the conventional elec 
trostatic charging system for an electrophotographic 
copying machine. 

Accordingly, it is an object of the present invention 
to provide an electrostatic charging system for an elec 
trophotographic copying machine in which only photo 
receptor current can exactly be detected by eliminating 
such in?uence which is observed even in the case where 
leakage current is generated from the transformer of a 
power supply circuit. 

In accordance with the present invention, the provi 
sion of the electrostatic charging system for electropho 
tographic copying machine can be attained by such an 
arrangement that the transformer is enclosed with a 
conductive casing electrically insulated from a ground 
frame, and at the same time, an output terminal on the 
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secondary winding side of the transformer is electri 
cally connected with the casing so that, even if leakage 
current is generated due to high voltage a.c. output of 
the transformer, such leakage current is subjected to be 
fed back to the transformer itself through the above 
described conductive casing, wherebythe leakage cur 
rent is not permitted to ?ow into a photoreceptor cur 
rent detector being electrically connected between a 
ground frame to which a conductive substrate of the 
photoreceptor is connected and the output terminal on 
the secondary winding. 

This and other objects of this invention will become 
apparent in view of the following detailed description 
and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a circuit diagram illustrating an embodiment 

of an electrostatic charging system for an electrophoto 
graphic copying machine according to the present in 
vention; and 
FIG. 2 shows an example of an arrangement of the 

electrostatic charging system in FIG. 1. 

PREFERRED EMBODIMENT OF THIS 
INVENTION 

An electrostatic charging system for an electrophoto 
graphic copying machine according to the present in 
vention will be described in detail hereinbelow in accor 
dance with an embodiment illustrated in the accompa 

_ nying drawings. 
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FIG. 1 illustrates an electrical circuit construction in 
respect of one embodiment of the electrostatic charging 
system for an electrophotographic copying machine 
according to the present invention. 

Referring to FIG. 1, the system of the present inven 
tion is arranged in such that a high a.c. voltage power 
supply circuit 10 of an ordinary push-pull switching 
regulator type is constructed by a control unit 11 and a 
transformer unit 12, output derived from this the power 
supply circuit 10 is applied to a corona discharging 
device 20 and at the same time, photoreceptor current 
being generated in a photoreceptor 30 such as a photo 
receptor drum or the like by means of discharge from 
the corona discharge device 20 is detected by a photore 
ceptor current detector 40. The photoreceptor current 
thus detected (more precisely, voltage corresponding to 
a current value of such photoreceptor current) is ampli 
?ed by means of an ampli?er 50, whereby the amplified 
photoreceptor current can suitably be measured. The 
corona discharge device 20 comprises a discharge elec 
trode (discharge wire) 21 connected electrically to an 
output terminal T1 of the transformer unit 12 and a 
conductive shielding member 22 connected electrically 
with an output terminal T2 of the transformer unit 12. 
Moreover, the photoreceptor 30 consists of a conduc 
tive substrate 31 electrically connected to a conductive 
frame GF and a photoconductive layer 32 generating a 
predetermined electric charge by means of discharge 
derived from the corona discharge device 20 super 
posed on the top of the conductive substrate 31. In 
addition, the photoreceptor current detector 40 com 
prises a detection resistor R electrically inserted be 
tween the conductive frame GF and the output terminal 
T2 of the transformer unit 12. 

Furthermore, in the electrostatic charging system 
according to the present invention, the transformer unit 
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12 is enclosed by a conductive metallic casing 13 insu 
lated electrically. from the ground frame GF, and the 
metallic casing 13‘ is connected with the output terminal 
T2 of the transformer unit 12,‘ that is, the metallic casing 
13 is electrically connected commonly to the shielding 
member 22 of the corona discharge device 20 and the 
detection resistor R of the photoreceptor current detec 
tor 40. ' 

Because of such circuit construction as described 
above, even if leakage current ?ows from, for example, 
the output terminal T1 of the transformer unit 12 
through a stray capacitance indicated by a broken line 
in FIG. 1, such leakage current is subjected directly to 
be fed back to the output terminal T2 of the transformer 
unit 12 through the metallic casing 13 so that the leak 
age current does not flow into the detection resistor R 
of the photoreceptor current detector 40. Only pure 
photoreceptor current being generated in the photore 
ceptor 30 due to the discharge from the discharge elec 
trode 21 flows to the detection resistor R. 

Thus, when voltage generated across the detection 
resistor R is ampli?ed by the ampli?er 50 and then, the 
ampli?ed voltage is suitably picked up in accordance 
with operations of the system of the present embodi 
ment, the photoreceptor current can be measured with 
a favorable precision. 
The control circuit 11 may be a well known stabiliz 

ing circuit wherein a‘ variable voltage setting means BV 
therein is preset to a suitable level so as to obtain an a.c. 
output corresponding to the preset level from the trans 
former unit 12. By either manually operating the volt 
age setting means BV on the basis of the measured value 
of the photoreceptor current or by automatically con 
trolling the'voltagesetting means BV by means of out 
put of the ampli?er 50, corona discharge with a favor 
able ef?ciency can always be made upon the photore 
ceptor 30. .e ‘ 

FIG. 2 is an example of an arrangement illustrating 
the electrostatic charging system, as mentioned above, 
according to the present invention. _ I I . v . 

Referring to FIG. 2, the transformer unit 12 isHen 
closed with the metallic casing13 and is ?xed by ‘means 
of an insulating ?ller such as pitch or the like. The 
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metallic casing 13 is attached to a conductive frame GF I 
located in the vicinity of the corona discharge device 20 
through an insulating board IB. Thus, the electrical 
connection illustrated in FIG. 1 can easily be made 'by 
the use of the assembly just mentioned above. The, me 
chanical frame GF functions as a frame for grounding 
as illustrated in FIG. 1, and the conductive substrate 31 
(not shown) of the photoreceptor 30 is electrically con 
nected to the frame GF. In this regard, it is to be noted 
that all the manners for electrical connection in'FIG. 2 
are made in the same manner of the circuit diagram as 
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4 
illustrated in FIG. 1, and accordingly the rest of the 
illustration will be omitted herein._ 

Meanwhile, such electrostatic charging system as 
described above in an electrophotographic copying 
machine may be utilized for the respective steps relating 
to electrophotographic copying as a charging means, a 
transferring means, a separating means, or a discharging 
means as discussed in the beginning of this speci?cation. 
As a consequence, by setting power supplying condi 
tion corresponding to these respective steps, the elec 
trostatic charging system according to the present in 
vention can be applied to any of the above means. 
Although a preferred embodiment of the invention 

has been illustrated and described, various modi?ca 
tions-and changes may be made without departing from 
the spirit of the invention or the scope of the appended 
claims, and each of such modi?cations and changes is 
contemplated. ‘ 

What is claimed is: 
1. An electrostatic charging system for an electro 

photographic copying machine comprising: 
a photoreceptor having a photoconductive layer 
‘placed on a conductive substrate connected to a 
grounded conductive frame, 

electrostatic charging means disposed in the vicinity 
of said photoreceptor, ‘ 1 

an ac. high voltage power transformer for driving 
said electrostatic charging means, one end of the 
secondary winding of said transformer being con 
nected to said electrostatic charging means, 

a current detector connected between the other end 
of the secondary winding of said transformer and 
said conductive frame, 

a conductive housing insulated from said conductive 
frame and enclosing said a.c. high voltage power 
transformer, and 

’ connecting means for connecting said conducting 
housing to said the other end of the secondary 
winding of said transformer. ' 

2. An electrostatic charging system as de?ned in 
claim 1 wherein said electrostatic charging means is a 
corona discharger, a shielding case of said corona dis 
charger being connected to said the other end of the 
secondary winding of said transformer. 

3.v An electrostatic charging system as de?ned in 
claim 1 wherein said current detector comprises a cur 
rent detection resistor connected between said the other 
end of the secondary winding of said transformer and 
said conductive frame. ’ ‘ 

4. An electrostatic charging system as de?ned in 
claim 1 wherein said conductive housing is insulated 
from said conductive frame by inserting an insulating 
board therebetween. . 

ill * it ‘I! It 


